








 1 

 
SIGNIFICANCE OF ICT STANDARDS FOR DEVELOPING OF AN 

INTEGRATED HEALTHCARE INFORMATION SYSTEM 
 

Želimir Kovačević, Ph.D.1, Ljerka Luić, M.Sc.2 
1b4b LLC; Novi Sad, Serbia and Montenegro 

2b4b LLC; Zagreb, Croatia 
 
 

ABSTRACT 
 
The healthcare sector is large and complex with many 
different application requirements. There are a number of 
different types of actors that need to communicate for 
various healthcare purposes. The requirements are 
diverse and very complex. The goal is to allow all of  
these to communicate as required without technical 
obstacles. 
According to local and international experiences, the 
relevant tool is to use electronic information 
communication technology (ICT) systems within health 
sector organizations and to enable communication, 
networking among them. Functional integration of health 
information systems initially requires support by 
standardization of the handled data and data structures, 
the transaction processes, and the architecture of 
information handling systems. Standardization is 
essential reduces the time necessary for optimizing the 
costs when developing of the building systems, training 
personal, data handling (input-processing-output- 
processing) and as a result, the cost of the systems.  
 
 
INTRODUCTION 

                                                                                     
“Information and Communication Technologies can make 
the world healthier!” (Gunnar Klein) 
 
There is no doubt that new technologies, especially ICT 
technologies, could dramatically contribute to achieve 
better results in our activities in general. For example, to 
many healthcare organizations, the Internet and related 
technologies are a significant opportunity to make better 
use of scarce resources and extend services reach where it 
was impossible to do so in the past. But, there are 
enormous challenges and global differences with regard 
to the distribution of modern scientifically based medicine 
and care services with overall purpose to provide an 
increasingly good quality care for the patient-citizen. As 
technologies became more complex, the knowledge to 
understand them becomes increasingly specialized and the 
distance between IT department and process owners 
becomes harder and harder to bridge. In other hand there 
is a real need to integrate all process and activities 
supported by this technologies in such way that work as a 
system with maximum benefits for all participants.  
 
The healthcare sector, one of the largest sectors of society 
accounting, is very complex with many different 
application requirements. There are also a number of 

different types of actors  that need to communicate for 
various healthcare purposes (patients/citizens, healthcare 
professionals and organizations providing health care 
cervices, payment bodies, pharmaceutical industry, the 
national governments).  The requirements are diverse and 
very complex. The goal is to allow all of these to 
communicate as required without technical obstacle. 
Health Information and Communication Systems are 
essential in order to improve efficiency by enabling 
effective integration and cooperation of health 
professional resources over time and space. ICT systems 
are required to manage the important process of  quality 
management and control that involves activities of public 
authorities as well as of action within the provider 
organizations and research institutions.   
 
 
DEFINITIONS 
 
Standard: document, established by consensus and 
approved by a recognized body, that provides, for 
common and repeated use, rules, guidelines or 
characteristics for activities or their results, aimed at the 
achievement of the optimum degree of order in a given 
context [1]. 
Note: Standards should be based on the consolidated 
results of science, technology and experience, and aimed 
at the promotion of optimum community benefits. 
 

              Standardized Information System: System which 
operates consistently and reliably and complies with all 
applicable regulatory requirements or standards [2]. 
 
 
SIGNIFICANCE OF STANDARDIZATION 
 
Standardization in the field of Health Information and 
Communication Technology enable compatibility and 
interoperability between different units and systems to 
increase efficiency of healthcare cervices. Standardization 
is the first and the most important step in building an 
Integral Healthcare Information System. However, 
standardization has been recognized in most of the 
countries as an important tool to achieve some of the 
general goals in healthcare systems. Implemented 
standard are often crucial for any communication and are 
important for the open very complex healthcare systems 
with many different suppliers providing different part of 
the total ICT support. Vendor of ICT system benefit from 
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standards through improved product performance, 
increased sales and expand target markets. But, even 
vendor (suppliers/developers)  of ICT system are the 
primary main user of standards, there are some standards, 
mainly considering the aspects of security, safety and 
quality that are directly used by healthcare IT 
management. Implemented standards increase system life, 
ensures successful project implementation and protect 
technology investment.  
 
The buyers of ICT solution need to refer to existing 
relevant standards when requesting proposal from 
suppliers to the public procurement directive. Technical 
standards enables a better working market with competing 
offers from different suppliers active in international 
market. Standards on market will decrease costs for the 
ICT support, particularly when the requirements to 
integrate different systems are considered. 
 
The following health ICT application areas may be 
identified and need special attention [3]: 

•   Patient administration and financial systems 
•   Electronic healthcare record systems 
•   Pharmacy and electronic prescription systems 
•   Knowledge-based systems 
•   Intensive care unit systems 
•   Laboratory Information Systems 
•   Homecare and Telecare applications 
•   Radiology Information Systems 
•   Bioinformatics. 

 
 
WHY STANDARDS FOR HEALTH 
INFORMATICS? 
 
The overall purpose of health services is to provide an 
increasingly high quality of care for patients and citizens. 
Standards are a prerequisite for [3]:  
 
Preventing health hazards, eg drug hypersensitivity 
The present lack of standardized ICT communication that 
prevents appropriate access to health records may result in 
significant clinical risks for patients. This is an important 
safety issue that has not been recognized sufficiently. For 
example, a number of adverse drug reactions could have 
been prevented if information in existence elsewhere in 
another health institution had been made available on-
line. It is also well recognized that appropriate decision 
support systems with standard interfaces to the clinical 
routine situation, such as for drug therapy, can decrease 
sub-optimal drug use and reduce costs. 
 
Patients are starting to demand that ‘their’ data  
should be available on-line 
Citizens are increasingly demanding that it should be 
possible to obtain professional health information related 
to their case from a source at the point of care, wherever 
this may be. 
 
Improve efficiency by enabling professional  
cooperation in new ways 

Health Information and Communication Systems are 
essential to improve efficiency by enabling the effective 
integration and co-operation of health professional 
resources. 
 
Quality management requires aggregated data 
ICT systems are required to manage the important process 
of quality management and control, involving the 
activities of public authorities as well as actions within 
provider organizations and research institutions. The 
aggregated information on health monitoring should also 
be made available to the citizens/patients, as described in 
the proposed Community strategy for health. 
3 
Integration of modular systems from different 
suppliers 
Implemented standards are often crucial for 
communication, and they are important in open, very 
complex health care systems made up of many different 
organizations and units, with information systems from 
different suppliers providing different parts of the total 
ICT support. The suppliers are generally welcomin  
toward standards that enable modular systems solutions 
and a well defined market. 
 
Many standards issues require the involvement of 
professionals and authorities, not just industry 
In many areas of health information standardization, the 
suppliers alone cannot be the driving force; this is a task 
for the health professionals, healthcare service providers 
and authorities. 
 
Standards can lower costs and facilitate procurement 
The buyers of ICT solutions will often want to refer to 
existing relevant standards when requesting proposals 
from suppliers according to the public procurement 
directive. Technical standards enable a better working 
market with competing offers from suppliers active in 
several countries; although health care information 
systems in many cases need national adaptation. 
Standards will decrease the cost of ICT support, 
particularly when the integration of different systems is 
considered. Integration through communication is a key 
factor in improving health systems. 
 
National, European and Global action 
Healthcare is still largely a national concern, and most 
communication requirements remain at the regional and 
national level. However, there is in Europe a growing 
need for cross-border communication. Furthermore, the 
market for health information solutions is starting to 
become pan-European, and in some areas it is already 
global.  
 
While European standards activities are essential, we 
must also co-operate globally with the International 
Organization for Standardization (ISO) and other bodies. 
In addition, it is important for each country to develop 
national implementation guidelines for European and 
international standards. 
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STANDARDIZATION BODIES 
 
In general, organizations and resources related to 
development of health information standards could be 
formal or informal standards bodies, and we distinguish 
tree main categories [4]: 
 
1. Standards Development Organizations: 

a. CEN: Comité Européen de Normalisation 
b. HL7: Health level 7 
c. IEEE: Institute of Electrical and Electronics Engineers 

 
2. Coordinators of Standard Development: 

a. ISO: International Standards Organization 
b. ANSI: American National Standards Institute 
c. W3C: World Wide Web Consortium 

 
3. Classification/Nomenclature Systems: 

a. UMLS: Unified Medical Language System 
b. ICD-9: International Classification of  Disease.  

 
Many standards organizations are finding it necessary to 
join forces to develop and promote standards. Joint 
working groups and summit meetings are bringing 
together technical representatives of standards 
development organisations to share information and to 
determine where and if their standards development 
efforts will converge. Collaboration among standards 
developers is important and will continue to be important 
as the technology continues to evolve and business trim 
their budgets. An important benefit of standards 
organisations collaborating on work is the ability for these 
group to meet and share information, explore  synergies 
and identify areas where convergence makes sense. To 
the standards organizations, this is important as it 
eliminates duplicate efforts and allows them to focus on 
the speciality issues. It also allows them to develop 
common standards that are available for wide acceptance 
leading to interoperability. With one standard product or 
service can be develop easier and users are less confused. 
Joining standards development efforts result in stronger, 
better defined standards that meet the needs of a wider 
audience.  
 
 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 
 
The essential element in process of Healthcare sector 
modernization is an integrated Information and 
Communication Technology (ICT) system that facilitates 
communication, networking, and integration of the health 
care organizations. Without health ICT standards, 
information handling would break into smaller networks, 
stand-alone systems for individual organizations such as 
hospitals, or individual healthcare providers. Health ICT 
standards are instrumental for the operation of healthcare 
organizations, the planning and management of the health 
sector, for electronic business  transactions  and are an 
important element for the integrated information  
Healthcare system. 

While these systems suppliers and users are diverse, there 
are also important overlaps and needs for co-ordination, 
largely because the patient/citizen is the centre of it all. It 
is important to distinguish both the links and the 
borderline between healthcare informatics and general 
problems of ICT. A suitable infrastructure of generic 
inter-sector standards and products is important to ensure 
efficient use of ICT in healthcare. 
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